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Estimate of the heavy element mass in 
observed exoplanets

Target selection: relatively cool close-in exoplanets

Distribute heavy elements in cores and envelopes,
and compute the radius evolution of planets

e.g., Guillot et al 2006; Miller & Fortney 2011; Thorngren et al 2016



Results of Thorngren et al 2016 (T16)
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: the total heavy element mass in planets with the mass of Mp
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: the metallicity of the host star 

=>        and       are almost independent ofMZ
<latexit sha1_base64="jJhM5CuvonG0RzoY2h6oQwBSOj0=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBA8hY0I6i3oxYsQ0TXBZAmzk95kyMzsMjMrhCWf4MWDilf/yJt/4+RxUFGwoKGo6qa7K0oFN9b3P7y5+YXFpeXCSnF1bX1js7S1fWuSTDMMWCIS3YyoQcEVBpZbgc1UI5WRwEY0OB/7jXvUhifqxg5TDCXtKR5zRq2Tri87d51SuVrxJyB/kzLMUO+U3tvdhGUSlWWCGtOq+qkNc6otZwJHxXZmMKVsQHvYclRRiSbMJ6eOyL5TuiROtCtlyUT9OpFTacxQRq5TUts3P72x+JvXymx8EuZcpZlFxaaL4kwQm5Dx36TLNTIrho5Qprm7lbA+1ZRZl07xfyEEh5XTin91VK6dzdIowC7swQFU4RhqcAF1CIBBDx7gCZ494T16L97rtHXOm83swDd4b596KY10</latexit><latexit sha1_base64="jJhM5CuvonG0RzoY2h6oQwBSOj0=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBA8hY0I6i3oxYsQ0TXBZAmzk95kyMzsMjMrhCWf4MWDilf/yJt/4+RxUFGwoKGo6qa7K0oFN9b3P7y5+YXFpeXCSnF1bX1js7S1fWuSTDMMWCIS3YyoQcEVBpZbgc1UI5WRwEY0OB/7jXvUhifqxg5TDCXtKR5zRq2Tri87d51SuVrxJyB/kzLMUO+U3tvdhGUSlWWCGtOq+qkNc6otZwJHxXZmMKVsQHvYclRRiSbMJ6eOyL5TuiROtCtlyUT9OpFTacxQRq5TUts3P72x+JvXymx8EuZcpZlFxaaL4kwQm5Dx36TLNTIrho5Qprm7lbA+1ZRZl07xfyEEh5XTin91VK6dzdIowC7swQFU4RhqcAF1CIBBDx7gCZ494T16L97rtHXOm83swDd4b596KY10</latexit><latexit sha1_base64="jJhM5CuvonG0RzoY2h6oQwBSOj0=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBA8hY0I6i3oxYsQ0TXBZAmzk95kyMzsMjMrhCWf4MWDilf/yJt/4+RxUFGwoKGo6qa7K0oFN9b3P7y5+YXFpeXCSnF1bX1js7S1fWuSTDMMWCIS3YyoQcEVBpZbgc1UI5WRwEY0OB/7jXvUhifqxg5TDCXtKR5zRq2Tri87d51SuVrxJyB/kzLMUO+U3tvdhGUSlWWCGtOq+qkNc6otZwJHxXZmMKVsQHvYclRRiSbMJ6eOyL5TuiROtCtlyUT9OpFTacxQRq5TUts3P72x+JvXymx8EuZcpZlFxaaL4kwQm5Dx36TLNTIrho5Qprm7lbA+1ZRZl07xfyEEh5XTin91VK6dzdIowC7swQFU4RhqcAF1CIBBDx7gCZ494T16L97rtHXOm83swDd4b596KY10</latexit>

Mp
<latexit sha1_base64="BcvDfNiRVYbZ52Mhyvqa44FYYik=">AAAB6XicjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BL16EiK4JJEuYnfQmQ2Znh5lZISz5BC8eVLz6R978GyePg4qCBQ1FVTfdXZES3Fjf//AKC4tLyyvF1dLa+sbmVnl7586kmWYYsFSkuhVRg4JLDCy3AltKI00igc1oeDHxm/eoDU/lrR0pDBPalzzmjFon3Vx1VbdcqVX9KcjfpAJzNLrl904vZVmC0jJBjWnXfGXDnGrLmcBxqZMZVJQNaR/bjkqaoAnz6aljcuCUHolT7UpaMlW/TuQ0MWaURK4zoXZgfnoT8Tevndn4NMy5VJlFyWaL4kwQm5LJ36THNTIrRo5Qprm7lbAB1ZRZl07pfyEER9Wzqn99XKmfz9Mowh7swyHU4ATqcAkNCIBBHx7gCZ494T16L97rrLXgzWd24Ru8t0+ba42K</latexit><latexit sha1_base64="BcvDfNiRVYbZ52Mhyvqa44FYYik=">AAAB6XicjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BL16EiK4JJEuYnfQmQ2Znh5lZISz5BC8eVLz6R978GyePg4qCBQ1FVTfdXZES3Fjf//AKC4tLyyvF1dLa+sbmVnl7586kmWYYsFSkuhVRg4JLDCy3AltKI00igc1oeDHxm/eoDU/lrR0pDBPalzzmjFon3Vx1VbdcqVX9KcjfpAJzNLrl904vZVmC0jJBjWnXfGXDnGrLmcBxqZMZVJQNaR/bjkqaoAnz6aljcuCUHolT7UpaMlW/TuQ0MWaURK4zoXZgfnoT8Tevndn4NMy5VJlFyWaL4kwQm5LJ36THNTIrRo5Qprm7lbAB1ZRZl07pfyEER9Wzqn99XKmfz9Mowh7swyHU4ATqcAkNCIBBHx7gCZ494T16L97rrLXgzWd24Ru8t0+ba42K</latexit><latexit sha1_base64="BcvDfNiRVYbZ52Mhyvqa44FYYik=">AAAB6XicjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BL16EiK4JJEuYnfQmQ2Znh5lZISz5BC8eVLz6R978GyePg4qCBQ1FVTfdXZES3Fjf//AKC4tLyyvF1dLa+sbmVnl7586kmWYYsFSkuhVRg4JLDCy3AltKI00igc1oeDHxm/eoDU/lrR0pDBPalzzmjFon3Vx1VbdcqVX9KcjfpAJzNLrl904vZVmC0jJBjWnXfGXDnGrLmcBxqZMZVJQNaR/bjkqaoAnz6aljcuCUHolT7UpaMlW/TuQ0MWaURK4zoXZgfnoT8Tevndn4NMy5VJlFyWaL4kwQm5LJ36THNTIrRo5Qprm7lbAB1ZRZl07pfyEER9Wzqn99XKmfz9Mowh7swyHU4ATqcAkNCIBBHx7gCZ494T16L97rrLXgzWd24Ru8t0+ba42K</latexit>

Zs
<latexit sha1_base64="485RF0k+rsOGPNO+J2Mgac0Ebho=">AAAB6XicjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4juiaYLGF20psMmZ1ZZmaFsOQTvHhQ8eofefNvnDwOKgoWNBRV3XR3Rangxvr+h1dYWFxaXimultbWNza3yts7t0ZlmmHAlFC6FVGDgksMLLcCW6lGmkQCm9HwYuI371EbruSNHaUYJrQvecwZtU66vuuabrlSq/pTkL9JBeZodMvvnZ5iWYLSMkGNadf81IY51ZYzgeNSJzOYUjakfWw7KmmCJsynp47JgVN6JFbalbRkqn6dyGlizCiJXGdC7cD89Cbib147s/FpmHOZZhYlmy2KM0GsIpO/SY9rZFaMHKFMc3crYQOqKbMundL/QgiOqmdV/+q4Uj+fp1GEPdiHQ6jBCdThEhoQAIM+PMATPHvCe/RevNdZa8Gbz+zCN3hvn7O1jZo=</latexit><latexit sha1_base64="485RF0k+rsOGPNO+J2Mgac0Ebho=">AAAB6XicjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4juiaYLGF20psMmZ1ZZmaFsOQTvHhQ8eofefNvnDwOKgoWNBRV3XR3Rangxvr+h1dYWFxaXimultbWNza3yts7t0ZlmmHAlFC6FVGDgksMLLcCW6lGmkQCm9HwYuI371EbruSNHaUYJrQvecwZtU66vuuabrlSq/pTkL9JBeZodMvvnZ5iWYLSMkGNadf81IY51ZYzgeNSJzOYUjakfWw7KmmCJsynp47JgVN6JFbalbRkqn6dyGlizCiJXGdC7cD89Cbib147s/FpmHOZZhYlmy2KM0GsIpO/SY9rZFaMHKFMc3crYQOqKbMundL/QgiOqmdV/+q4Uj+fp1GEPdiHQ6jBCdThEhoQAIM+PMATPHvCe/RevNdZa8Gbz+zCN3hvn7O1jZo=</latexit><latexit sha1_base64="485RF0k+rsOGPNO+J2Mgac0Ebho=">AAAB6XicjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4juiaYLGF20psMmZ1ZZmaFsOQTvHhQ8eofefNvnDwOKgoWNBRV3XR3Rangxvr+h1dYWFxaXimultbWNza3yts7t0ZlmmHAlFC6FVGDgksMLLcCW6lGmkQCm9HwYuI371EbruSNHaUYJrQvecwZtU66vuuabrlSq/pTkL9JBeZodMvvnZ5iWYLSMkGNadf81IY51ZYzgeNSJzOYUjakfWw7KmmCJsynp47JgVN6JFbalbRkqn6dyGlizCiJXGdC7cD89Cbib147s/FpmHOZZhYlmy2KM0GsIpO/SY9rZFaMHKFMc3crYQOqKbMundL/QgiOqmdV/+q4Uj+fp1GEPdiHQ6jBCdThEhoQAIM+PMATPHvCe/RevNdZa8Gbz+zCN3hvn7O1jZo=</latexit>

MZ / M�
p with � = 0.61± 0.08 ' 3/5

<latexit sha1_base64="ysbCcu7GjvGf4vjvRTLBUmCt/3U="></latexit><latexit sha1_base64="ysbCcu7GjvGf4vjvRTLBUmCt/3U="></latexit><latexit sha1_base64="ysbCcu7GjvGf4vjvRTLBUmCt/3U="></latexit><latexit sha1_base64="ysbCcu7GjvGf4vjvRTLBUmCt/3U="></latexit>

Zp

Zs
=

MZ

MpZs
/ M�

p with � = �0.45± 0.09 ' �2/5
<latexit sha1_base64="SLiVrE0Fk2dSPJiL9L26wmUjLAs="></latexit><latexit sha1_base64="SLiVrE0Fk2dSPJiL9L26wmUjLAs="></latexit><latexit sha1_base64="SLiVrE0Fk2dSPJiL9L26wmUjLAs="></latexit><latexit sha1_base64="SLiVrE0Fk2dSPJiL9L26wmUjLAs="></latexit>

�� 1 ' �
<latexit sha1_base64="MfnfTq9G+y7fuuoZvXPjR/k4wL4=">AAAB/3icjVDLSsNAFJ3UV62vqODGzWAR3FgSEXRZdKHLCvYBTSg305t26EwSZyZCiV34K25cKOLW33Dn35g+FioKHrhwOOde7uEEieDaOM6HVZibX1hcKi6XVlbX1jfsza2GjlPFsM5iEatWABoFj7BuuBHYShSCDAQ2g8H52G/eotI8jq7NMEFfQi/iIWdgcqlj73gXICXQQ5d6mku8oV6ABjp22a04E9C/SZnMUOvY7143ZqnEyDABWrddJzF+BspwJnBU8lKNCbAB9LCd0wgkaj+b5B/R/Vzp0jBW+USGTtSvFxlIrYcyyDclmL7+6Y3F37x2asJTP+NRkhqM2PRRmApqYjoug3a5QmbEMCfAFM+zUtYHBczklZX+V0LjqOI6FffquFw9m9VRJLtkjxwQl5yQKrkkNVInjNyRB/JEnq1769F6sV6nqwVrdrNNvsF6+wRHQpT6</latexit><latexit sha1_base64="MfnfTq9G+y7fuuoZvXPjR/k4wL4=">AAAB/3icjVDLSsNAFJ3UV62vqODGzWAR3FgSEXRZdKHLCvYBTSg305t26EwSZyZCiV34K25cKOLW33Dn35g+FioKHrhwOOde7uEEieDaOM6HVZibX1hcKi6XVlbX1jfsza2GjlPFsM5iEatWABoFj7BuuBHYShSCDAQ2g8H52G/eotI8jq7NMEFfQi/iIWdgcqlj73gXICXQQ5d6mku8oV6ABjp22a04E9C/SZnMUOvY7143ZqnEyDABWrddJzF+BspwJnBU8lKNCbAB9LCd0wgkaj+b5B/R/Vzp0jBW+USGTtSvFxlIrYcyyDclmL7+6Y3F37x2asJTP+NRkhqM2PRRmApqYjoug3a5QmbEMCfAFM+zUtYHBczklZX+V0LjqOI6FffquFw9m9VRJLtkjxwQl5yQKrkkNVInjNyRB/JEnq1769F6sV6nqwVrdrNNvsF6+wRHQpT6</latexit><latexit sha1_base64="MfnfTq9G+y7fuuoZvXPjR/k4wL4=">AAAB/3icjVDLSsNAFJ3UV62vqODGzWAR3FgSEXRZdKHLCvYBTSg305t26EwSZyZCiV34K25cKOLW33Dn35g+FioKHrhwOOde7uEEieDaOM6HVZibX1hcKi6XVlbX1jfsza2GjlPFsM5iEatWABoFj7BuuBHYShSCDAQ2g8H52G/eotI8jq7NMEFfQi/iIWdgcqlj73gXICXQQ5d6mku8oV6ABjp22a04E9C/SZnMUOvY7143ZqnEyDABWrddJzF+BspwJnBU8lKNCbAB9LCd0wgkaj+b5B/R/Vzp0jBW+USGTtSvFxlIrYcyyDclmL7+6Y3F37x2asJTP+NRkhqM2PRRmApqYjoug3a5QmbEMCfAFM+zUtYHBczklZX+V0LjqOI6FffquFw9m9VRJLtkjxwQl5yQKrkkNVInjNyRB/JEnq1769F6sV6nqwVrdrNNvsF6+wRHQpT6</latexit><latexit sha1_base64="MfnfTq9G+y7fuuoZvXPjR/k4wL4=">AAAB/3icjVDLSsNAFJ3UV62vqODGzWAR3FgSEXRZdKHLCvYBTSg305t26EwSZyZCiV34K25cKOLW33Dn35g+FioKHrhwOOde7uEEieDaOM6HVZibX1hcKi6XVlbX1jfsza2GjlPFsM5iEatWABoFj7BuuBHYShSCDAQ2g8H52G/eotI8jq7NMEFfQi/iIWdgcqlj73gXICXQQ5d6mku8oV6ABjp22a04E9C/SZnMUOvY7143ZqnEyDABWrddJzF+BspwJnBU8lKNCbAB9LCd0wgkaj+b5B/R/Vzp0jBW+USGTtSvFxlIrYcyyDclmL7+6Y3F37x2asJTP+NRkhqM2PRRmApqYjoug3a5QmbEMCfAFM+zUtYHBczklZX+V0LjqOI6FffquFw9m9VRJLtkjxwQl5yQKrkkNVInjNyRB/JEnq1769F6sV6nqwVrdrNNvsF6+wRHQpT6</latexit>
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<latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit>
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Mp = MXY +MZ
<latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit>
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<latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit>
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<latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit>
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Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpe
<latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit>

Gas accretion is limited by disk evolution, following Tanigawa & Ikoma 2007



Mp = MXY +MZ
<latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit><latexit sha1_base64="9qjysWOcar+5O3RP+utM1pnWYd8=">AAAB/HicjVDLSsNAFL3xWesrPnZuBosgCCURQV0IRTduChWMrbYhTKaTduhkEmYmQg3BX3HjQsWtH+LOvzFpu1BR8MCFwzn3cg/HjzlT2rI+jKnpmdm5+dJCeXFpeWXVXFu/UlEiCXVIxCPZ8rGinAnqaKY5bcWS4tDntOkPzgq/eUulYpG41MOYuiHuCRYwgnUueeZm3YvRCap7aes6Q3sFuck8s2JXrRHQ36QCEzQ8873TjUgSUqEJx0q1bSvWboqlZoTTrNxJFI0xGeAebedU4JAqNx2lz9BOrnRREMl8hEYj9etFikOlhqGfb4ZY99VPrxB/89qJDo7clIk40VSQ8aMg4UhHqKgCdZmkRPNhTjCRLM+KSB9LTHReWPl/JTj71eOqfXFQqZ1O2ijBFmzDLthwCDU4hwY4QOAOHuAJno1749F4MV7Hq1PG5GYDvsF4+wSpnJOh</latexit>
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<latexit sha1_base64="UtUDNVvZoSljTlTgtLySDJuPVI4="></latexit><latexit sha1_base64="UtUDNVvZoSljTlTgtLySDJuPVI4="></latexit><latexit sha1_base64="UtUDNVvZoSljTlTgtLySDJuPVI4="></latexit><latexit sha1_base64="UtUDNVvZoSljTlTgtLySDJuPVI4="></latexit>
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<latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit>

�(Zp / M�
p )

<latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit>

M
core

<latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit>

Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpe
<latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit>

⇥
<latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit>

⇥
<latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit>

Planets accreted solids from gapped planetesimal disks
at the final formation stage

Gas accretion is limited by disk evolution, following Tanigawa & Ikoma 2007

This contribution 
is very minor⇥

<latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit><latexit sha1_base64="hv+BcDpYU3P2eGtWT31BWYmDHuk="></latexit>



Power-law 
index T16 (w/o Gap) (w/ Gap)
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�(MZ / M�
p )

<latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit>

�(Zp / M�
p )

<latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit>

M
core

<latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit>

Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpe
<latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit><latexit sha1_base64="BA3yg/EiGCTFtMjp+9LyX6wWHB4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmCU66pbJf8WcgyyTISRly1Lqlr05PsTRGaZmgxrQDP7FhRrXlTOCk2EkNJpSN6ADbjkoaowmz2bUTcuqUHukr7UpaMlN/T2Q0NmYcR64zpnZoFr2p+J/XTm3/Ksy4TFKLks0X9VNBrCLT10mPa2RWjB2hTHN3K2FDqimzLqCiCyFYfHmZNM4rgV8J7i/K1es8jgIcwwmcQQCXUIVbqEEdGDzCM7zCm6e8F+/d+5i3rnj5zBH8gff5A640jy8=</latexit>

(Mordasini+ 2014)
(Kreidberg+ 2014)

Comparison with 
previous studies

Gas accretion is limited by disk evolution, following Tanigawa & Ikoma 2007

Our model can reproduce
the results of Mordasini
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�(MZ / M�
p )

<latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit><latexit sha1_base64="igSr0N6jsVbiUhaNXeQWbv62jdg=">AAACCnicjVDLSgMxFM3UV62vUZduokWomzIjgi6LLnRTqGAf2BmHTJq2ockkJBmhDF278VfcuFDErV/gzr8xfSxUFDxw4XDOvdx7TywZ1cbzPpzc3PzC4lJ+ubCyura+4W5uNbRIFSZ1LJhQrRhpwmhC6oYaRlpSEcRjRprx4GzsN2+J0lQkV2YoSchRL6FdipGxUuTuBueIcwRL1egaBlIJaQSsRvImmxqjg8gt+mVvAvg3KYIZapH7HnQETjlJDGZI67bvSRNmSBmKGRkVglQTifAA9Ujb0gRxosNs8soI7lulA7tC2UoMnKhfJzLEtR7y2HZyZPr6pzcWf/PaqemehBlNZGpIgqeLuimD9t1xLrBDFcGGDS1BWFF7K8R9pBA2Nr3C/0JoHJZ9r+xfHhUrp7M48mAH7IES8MExqIALUAN1gMEdeABP4Nm5dx6dF+d12ppzZjPb4Buct0+ul5mf</latexit>

�(Zp / M�
p )

<latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit><latexit sha1_base64="8Z8q39AM2V4b7s6DlVfpcRs0twE=">AAACCHicjVDLSgMxFM3UV62vUZcuDBahbsqMCLosunEjVLAP7IxDJk3b0EwSkoxQhi7d+CtuXCji1k9w59+YTrtQUfDAhcM593LvPbFkVBvP+3AKc/MLi0vF5dLK6tr6hru51dQiVZg0sGBCtWOkCaOcNAw1jLSlIiiJGWnFw7OJ37olSlPBr8xIkjBBfU57FCNjpcjdDWJiEKxcRxIGUglpBLyI5E2W6+ODyC37VS8H/JuUwQz1yH0PugKnCeEGM6R1x/ekCTOkDMWMjEtBqolEeIj6pGMpRwnRYZY/Mob7VunCnlC2uIG5+nUiQ4nWoyS2nQkyA/3Tm4i/eZ3U9E7CjHKZGsLxdFEvZdB+O0kFdqki2LCRJQgram+FeIAUwsZmV/pfCM3Dqu9V/cujcu10FkcR7IA9UAE+OAY1cA7qoAEwuAMP4Ak8O/fOo/PivE5bC85sZht8g/P2CbFTmSA=</latexit>

M
core

<latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit><latexit sha1_base64="GXUilPZH/z7APjVYR8t78oCN9uw=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyNEMDGQHGFvM0mW7O2eu3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmkalmmGDKaF0K6IGBZfYsNwKbCUaaRwJfIhG11P/4Qm14Ure23GCYUwHkvc5o9ZJrdtuxpTGSbdc8av+DGSZBDmpQI56t/zV6SmWxigtE9SYduAnNsyotpwJnJQ6qcGEshEdYNtRSWM0YTa7d0JOnNIjfaVdSUtm6u+JjMbGjOPIdcbUDs2iNxX/89qp7V+GGZdJalGy+aJ+KohVZPo86XGNzIqxI5Rp7m4lbEg1ZdZFVHIhBIsvL5PmWTXwq8HdeaV2lcdRhCM4hlMI4AJqcAN1aAADAc/wCm/eo/fivXsf89aCl88cwh94nz8+q5AX</latexit>

Mpl
<latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit><latexit sha1_base64="YOVjKrNWzvpH0fyR/SakPoIqclU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLGF20knGzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSK4sb7/7a2srq1vbBa2its7u3v7pYPDhlGpZlhnSijdiqhBwSXWLbcCW4lGGkcCm9HoZuo3n1AbruSDHScYxnQgeZ8zap3UuOtmiZh0S2W/4s9AlkmQkzLkqHVLX52eYmmM0jJBjWkHfmLDjGrLmcBJsZMaTCgb0QG2HZU0RhNms2sn5NQpPdJX2pW0ZKb+nshobMw4jlxnTO3QLHpT8T+vndr+VZhxmaQWJZsv6qeCWEWmr5Me18isGDtCmebuVsKGVFNmXUBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6MHiEZ3iFN095L9679zFvXfHymSP4A+/zB7jXjzY=</latexit>

Mpl
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(Mordasini+ 2014)
(Kreidberg+ 2014)

Evolution of atmospheric 
metallicities in exoplanets 

can be explored

Our model can reproduce
the results of Mordasini

Comparison with 
previous studies

Gas accretion is limited by disk evolution, following Tanigawa & Ikoma 2007



Summary
• Observed warm Jupiters tend to have correlations:

• We show that accretion of solids from gapped 
planetesimal disks can reproduce the above trends better

• Our results indicate that core formation, pebble accretion, and 
dust accretion accompanying gas accretion are not important

• Our analysis can reproduce the results of detailed 
population synthesis calculations (Mordasini et al 2014)

• Our results suggest that evolution of atmospheric 
metallicities can be explored in the               diagram  

Hasegawa et al. 2018, ApJ, 865, 32 
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